Transient electromagnetic (TEM) method has been widely used in the exploration of mineral resources, environmental and engineering purposes, geological hazard survey, and other areas for its unique advantages. It has attracted much attention from geophysicists and geologists. With more and more mature or developing method from seismic being applied in TEM, the migration imaging of TEM data has become a hot research area in electromagnetic exploration. People are increasingly interested in methods such as pseudo-seismic inversion and interpretation, electromagnetic migration, or combination of migration and inversion. From the viewpoint of wave field, these methods not only expand and enrich research on TEM, but they also extract more meaningful information from the survey data that are more useful for imaging the underground targets but cannot be obtained via the conventional TEM method.
direction of the magnetic field. This confirms the existence of correlative stacking of multi-aperture transient EM field. We accomplished researches on pseudo-wavelet compression technique, applied Kirchhoff integral method to EM wave field migration, and achieved three-dimensional (3D) surface extension for TEM field. Starting from the characteristics of the EM field, we proposed the consecutive velocity analysis for TEM virtual wave based on the equivalent conducting plane and obtained initial results for TEM pseudo-seismic data interpretation.
This research monograph is intended to offer a reference to the readers who are interested in the technology of pseudo-seismic imaging and interpretation of TEM data. We divide the contents into seven chapters: Chapter 1 is the overview of development and prospects of TEM technology; Chapter 2 addresses the basic principle of wave field transform; Chapter 3 is to study the characteristics of pseudo-seismic field of TEM method; Chapter 4 introduces the synthetic-aperture and pseudo-wavelet compression technique; Chapter 5 discusses the 3D surface extension imaging technology of pseudo-seismic field; Chapter 6 is to study the velocity analysis of pseudo-seismic field; Chapter 7 demonstrates numerical simulation results on the migration imaging of theoretical synthetic models and examples of survey data from the authors' field work in the recent years.
The book is mainly composed by Dr. Xiu Li. Dr. Guoqiang Xue prepared Chaps. 1 and 4 and has proofread the book. Dr. Changchun Yin reviewed the book and made extensive revisions to the book. The graduate students Zhipeng Qi, Wenbo Guo, Junjie Wu, Tao Fan, Yin'ai Liu, Qiong Wu, Hongwei Zhu; graduate students in reading Huaifeng Sun, Jianbing Qian, and Yingying Zhang have also contributed to the research work and publication of this book. Nannan Zhou sorted out physical quantities of transient electromagnetic method and Weiying Chen checked the accuracy of the mathematical formulations, Hai Li checked the references, and Hai Li and Wuyang Li translated and proofread the directory. The authors acknowledge their contributions to this book.
This book is based on the author's projects supported by the National Natural Science Foundation of China and by enterprises in recent years. We must mention that the research and application of TEM in China starts relatively late, especially the theory and application of pseudo-seismic interpretation of TEM data is still at their early stages. Further researches are needed. We welcome readers to offer your kind comments and suggestions.
Xi'an, China
Xiu Li November 2015 vi Preface
